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(54) CnOCOB M3rOTOBJlEHM^ CBEPXnPOBOfl^mEM >KHJlbl 



(57) Pec^epaT: 

McnonbaoBaHne: npn naroTOBneH^n 
cBepxnpoBOflRLnnx npoBoflOB \a Ka6enetf 
npeuMymecTBeHHO ppfi nonyMeHun 

CHJlbHOTOMHbtX CBepXnpOBOAHHKOB. CyiAHOCTb 

n3o6peTeHna: cnoco6 npeAHaaHaqeH 
nonyMeHMfl >Kwribi, cocTOfm\ett na 
MeTannnMecKoW o6orom<vi, 6yc£epHoro cnon n 
cBepxnpoBOflsqLuero cepASHHWKa. MaTepnan 
o6ojiomkw - Meiann nnn cnnaB, o6naAafou4n^ 
3c£c£eKTOM BOAopoAHoro nnacTH(£ui4MpoBaHHfl; 
MaTepnan 6yt$epHoro cnoa - coeAHHeHwe, 
cna6o peampyjoLAee c MaTepnanoM o6onoMKw 



cepAeHHUKa, boaopoaom v\ khcjiopoaom; 

CepAS'-IHHK BbinOJlHfleTC^ H3 OKCHAHOrO 

coeAHHeHu^, o6naAafoLnero 
BbicoKOTeMnepaTypHow CBepxnpoBOAHMOCTbK). 
Cnoco6 BKJiJOMaeT n/iApnpoBaHne odojiomkm, 
c6opKy nonyc}3a6pMKaTa c c^opMnpoBaHneM 
6yc£epHoro cnoa, nnacTHMecKyic Aec^opMai^MHD 
nonycj3a6pnKaTa n AerwApwpoBaHue oGojiohkh 
cBepxnpoBOA^Lne^ JKmibi. Cnoco6 no3BormeT 
nonyMHTb cBepxnpoBOAflLAwe >Kunbi c BbicoKofi 
TOKoHecyuj.eM cnoco6HOCTbio. 3tm >Knribt He 
coAep>t<aT b CBoeM cocTase t3khx 
AoporocTonLUMx MaTepnanoB, ksk cepe6po. 
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(54) PROCESS OF MANUFACTURE OF SUPERCONDUCTING CONDUCTOR 



(57) Abstract: 

FIELD: manufacture of superconducting 
wires. SUBSTANCE: process is intended for 
manufacture of conductor composed of metal 
sheath, buffer layer and superconducting 
core. Material of sheath is metal or alloy 
capable of effect of hydrogen plasticizing, 
material of buffer layer is compound poorly 
reacting with material of material of core, 
hydrogen and oxygen, core is produced from 



oxide compound capable of high -temperature 
superconductivity. Process involves 

hydrogenation of sheath, assembly of 
semi-product with formation of buffer layer, 
plastic deformation of semi-product and 
dehydrogenation of sheath of superconducting 
conductor. EFFECT: high current-carrying 
capability of superconducting conductor, its 
reduced as conductor has no such expensive 
materials as silver. 
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H3o6peTeHMe othocutch k cnoco6aM 
n3roTOBneHnfl CBepxnpoBOA^Lqux npoBOflOB m 
Ka6enePi n mokst 6btTb ncnonb3OBaH0 npu 
nonyneHnn cnnbHOTOHHbix 
BbicoKOTeMnepaTypHbix CBepxnpOBOAHMKOB. 

H3secTeH cnoco6 M3roTOBJieHH5=i 
oflHOKunbHoro CBepxnpoBOfl^iJ^ero npoBOAa 
(>Knnbi) [1], Cnocoo" 3aKnioMaeTCfl b tom, mto H3 
HenpepbiBHO nepeMeuj.afOLneMCfl 
MeTamiHMecKOM neHTbt cpopMyioT Tpy6MaTyK) 
o6onoHKy, Ha BHyTpeHHefi noBepxHOCTH KOTopotf 
pasMeu^atoT nacTHi^bt cMeLuaHHbix okchaob, 
3aTew kpomkh neHTbt repMeTUHHo cMbiKatoT n 
yMeHbLuatoT fluaMeTp o6pa30Ba Blue Pica Tpy6«n 
nyieM xonoAHoro BonoMeHHH, nocne Mero 
HaMaTbmaraT nonyHeHHbifi npOBOA Ha 6apa6aH. 

HeAOCTaTKOM n3BecTHoro cnoco6a HBnfleTCH 

OTHOCHTeribHO HH3Kaa nriOTHOCTb 

CBepxnpOBOAflinero MaTepwana cepAi-jeBUHbi 
(5,3-5,4 r/CM 3 ), cocraBnaioLAaH 80-65% ot 
TeopeTHMecKoPi. npu TaKofi nnoTHocTn nMeicr 

MeCTO OCTaTOHHaH nopUCTOCTb okchahoPi 

cepAi^eBUHbt npoBOAa, noTepn KUcnopoAa 
OKcuflaMH. flPY 1 " 0 ^ HeAOdaTOK n3BecTHoro 
cnoco6a 3ataiiOMaeTCfl b npHMeHeHHn b 
KanecTBe 3aicnioMHTenbHoi?i onepai^HH xonoAHoro 
BononeHUfl. KaK noKa3biBaK>T uccneAOBaHUH, 
BbinoiiHeHHbie bo BHMH HeopraHkmecKnx 
MaiepnanoB, xonoAHaa AeqbopMaijufl Bbi3biBaeT 
pe3Koe yBennMeHkie WHpuHbi 

CBepxnpoBOAaiMero nepexofla okchaob ao 
40-50K. YKa3aHHbie HeAOCTaTKU n3BecTHoro 
cnoco6a ooycnaBnHBaioT HH3Kyio TOKOHecymyio 
cnoco6HocTb CBepxnpoBOA^Lnero npoBOfla. 

M3 n3BecTHbix peiueHHfi Hau6onee 6nn3KHM 
k npeAnaraeMOMy M306peTeHMK) no TexHUHecxow 
cymHOCTn flBnaeTCH cnoco6 nonyneHUfl 
cBepxnpoBOA^LMePi >Knnbi, BKJiKDMafoiAufi c6opKy 
nonyc()a6pnKaTa, ero nnacTHnecKyK) 

Ae4)opMai4HKD (aKCTpyAUpoBaHne, BonoMeHne) 
co CTeneHbio o6>«aTHfl 1 6-92% u nocneAytoiAyio 
Tepwioo6pa6oTKy fxnn cneKaHUfl cepAi^eBUHbi 
npu TeMnepaType 700-1 000 °C [2]. B 

COOTBeTCTBUM C M3BeCTHbiM CnOCO60M, 

Bbi6paHHbtM b K3M6CTBG npoTOTwna, npu c6opKe 
MeTannnHecKyio Tpy6ky 3anonH*toT 
KepaMMMecKnw cBepxnpoBOAflLnnM nopowKOM Ha 
ocHOBe cno>KHoro okchas co cTpyKrypoft Tuna 
nepoBCKma. MaTepnanoM Tpy6bi MoryT 6brrb 
cepe6po, 3onoTo, rinaTHHa, paAufi, nannaflnPi, 
np^A^tf. pyTeHMPi, ocMufi, MeAb, anhOMUHi/ifi, 
>Kene3o, HHKenb, xpoM, Monn6AeH, BonbqbpaM, 
TaHTan n cnnaBbi, b cocTaB KOTopbix yKa3aHHbte 
MeTanribi bxoaat b KaMecTBe ochobhwx 
KOMnoHGHTOB. Taicxe MaTepnanoM Tpy6bi mo>K8t 

6biTb THT3H, 06naj2,3i\G\A\\A\A 3 dp CfDeKTOM 

BOAopOflHoro nnacTUcfjuL^npoBaHUfl. 

llpoTOTun, OAHaKo, He npeAycMaTpuBaeT 
ncnonb30BaHne 3t£c£eKTa BOAopoAHoro 
nnacTucpnUjUpoBaHM^, npen^TCTBy hou^ero 

HHTeHCHBHOMy 06pa30BaHHK) H pa3BHTHKD 

MUKpoTpeiAHH b cepAenHUKe 3a cneT ero 
BcecTopoHHero paBHOMepHoro oKaTu^ npn 
nonyMeHnn cBepxnpoBOA^LU, e ^ >Kunbi. 
HeAOCTaTKOM cnoco6a, 3a^BneHHoro b 
npoTOTune, ^Bn^eTCfl TaioKe to, mto 
TepMoo6pa6oTKa b BbimeyKasaHHOM 
TeMnepaTypHOM HHTepBane npuBOAUT k 
axruBHOMy xkiMnnecKOMy pearnpoBaHnio 
oKCMAHOfi cepAUeBMHbi c MeTannnMecKoPi 
oBonoMKOM, KOTopoe o6ycnaBnnBaeT M3MeHeHne 
CTexnoMeTpuMecKoro cocTaBa oKCHAa n b uTore 
noAasneHne cBepxnpoBOA«iA wx cboPictb Kkinbi. 
KpOMe Toro, b pe3yribTaTe TepMOo6pa6oTKH 
Ha6ntoAaeTC^ o6pa3oeaHne MMKpo- \a 
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waKpoTpem,nH b cepAL^eBMHe n Aa>Ke ee 
nacTHMHoe oTcnoeHne ot MeTannnMecKO^ 
o6onoHKH. Tpeu4HHOo6pa30BaHne b cepAUeBMHe 
BeAeT k naAeHkito MexaHnnecKnx m 
CBepxnpoBOA^LAUX xapataepucTHK Kunu u 
AecTa6nnn3^pyeT ee paSoTy b ycnoBnax 
SKcnnyaTai^nn, CB33aHHbix c HMKnuHecKUM 
u3MeHeHueM TeMnepaTypHbix Hanpa>KeHHM. rio 
yKa3aHHb(M npuMUHaM cHMKaeTCfl TOKOHecyiAaa 
cnoco6HocTb cBepxnpoBOA^LMeM >Knnbi. 

Ueribio n3o6peTeHn« flBJi^eTCfl noBbtiueHne 
TOKOHecyLU,efi cnoco6HOCTH CBepxnpoBOA^iA e ^ 
>Knribi 3a cneT npeAOTBpameHi/i?i aKTHBHoro 
XkiMnnecKoro B3anwoAePicTBHfl cepAeMHUKa m 
oConoMKn, TpetAHHoo6pa30BaHnfl cepAeHHUKa \a 
noBbiLueHun nnacTMMHOCTH o6oriOHKM. 

Uerib AocTuraeTca Teiw, mto b cnoco6e 
n3roTOBneHufl cBepxnpoBOA^LAefi >Knribi ( 
BKJiKDMaKDiAeM c6opKy nony0a6pMKaTa, 
cocTOfiULiero H3 oGohomkh, BbinoriHeHHoM H3 
MeTanna, oOnaAatoLAero sqbc^eKTOM 

BOAopoAHoro nnacTkicpni^npoBaHMfl, m 
cepAeMHUKa M3 BbicoKOTeMnepaTypHoro 
cBepxnpoBOAfliAero coeAnneHMa, \a ero 
nnacTi^MecKyK) A©cp°P Ma 4 Ml0 > o6onoHKy 
CBepxnpoBOA^LAePi >Knribi npeABapnTeribHo 
noABepraioT rMApupoeaHnkD, npn c6opKe 
nonyqba6pMKaTa Me>KAy o6ori04KoPi n 
cepAenHUKOM ojDopMnpyK)T 6y4)epHbtPi cnoi?i H3 
waTepkiana, cna6o pearnpyfomero c 
MaTepnanoM o6onoMKn m cepAeHHMKa, 

BOAOPOAOM W KHCJ10POAOM ! 3aTeM 

ocyiAecTBnwHDT nnacTimecKyio AeqbopMai^nto 
nonyqba6pnKaTa npn TeMnepaType, 

o6ecneHHBaK)LAert coxpaHeHne cTexnoMeTpnn 
CBepxnpoBOA^LU,ero coeA^HeHna n npoweneHne 
3c^c^eKTa BOAopoAHoro nnacTucpnUjMpoBaHnfl. 
3aTeM npoBOA^T AernAPnp° B a HMe oBonoMKn. 

Cy m,HocTb n3o6peTeHns coctout b tom, mto 
b KaMecTBe MaTepnanoB oOohomkm 
cBepxnpoBOAflLAetf >Knnbi ncnonb3yKDT TUTaH, 
i4kipKOHnPi i/i cnnaBbi Ha mx ocHOBe, KOTOpbie 
nocne rnAP^pos aH ^^ ( T e - BaKyyMHoro oDKura 
npn TeMnepaType 750-800°C, pacTBopeHkia b 
hux BOAOpOAa ao KOHL^eHTpai^^n 0,3-1,5 Mac.% 
\a MeAneHHoro oxna>KAeHH5i) o6Hapy>KHBaK3T npn 
o6pa6oTKe AasneHneM aqbc^eKT BOAopoAHoro 
nnacTnqbkiL^npoBaHLiq, 3aKxiK)MaK3iA^^cw b 
yBennMeH^in nnacTHMHocTn (cTeneHM 

AedpopMai^nn ao pa3pyujeH^fl) n CHn>KeHnn 
canpoTUBfieHna AeqtJopMai^Mn MeTanna. 
yKasaHHbitf 3c}Dc}DeKT o6ecneMHBaeT BbicoKyjo 
cTeneHb nnacTHHecKofi Aec(DopMaL(HM 
nonyc^aGpuKaTa, nonyMeHne CBepxnpoBOAHLU,ePi 

>KUnbl MUHklManbHO BO3MO>KHOr0 CB^eH\A9\ c 
TOHKOM OSOTIOHKOLI H BblCOKOnnOTHOM (nnOTHOCTb 

0,9-0 ; 95 ot TeopeTHMecKOM) OKCkiAHoi?i 
cepAUeBUHofi, mto BeAeT k yBennMeHn»o 
K03<£qbnnneHTa 3anonHeH^ifl nonepeMHoro 
ceMeH^ifl >Kkinb! cBepxnpoBOAflLU,efi 43a3oPi, T.e, 
np^BOAUT B KOHeMHOM UTore k pocTy 
TOKOHecyiAew cnocoBHOCTH wuribi. 

ByqbepHbtki cnoPi, 3anonHnroLAnPi 
npoCTpaHCTBo Me>KAY MeTaxinMMecKoPi 
o6onoMKo^ v\ cBepxnpoBOAfliMUM cepAeMHUKOM, 
npeAHa3HaMeH Ana ycTpaHeHUfi aKTHBHoro 
B3anM0AePicTBHfi MaTepnanos oSonoMKn n 
cepAeMHUKa, BeAyLAero k AerpaAaunn 
CBepxnpoBOA^LUMX cbomctb. KpOMe Toro, OH 
npen^TCTByeT npOHUKHOBeHura BOAOpOAa npn 
ruApupoBaHnn BHyTpb >Knnbi m noTepe 
KucnopoAa okchahoPi cepAMeBUHofi. B KaMecTBe 
MaTepnana Ana oyqbepHoro cnon woryT 6biTb 
ncnonb30BaHbi coeAHHeHMH KpeMHMfl, HanpuMep 
Si0 2l pearnpytoLA^ie c okcmasmh npn 
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TeMnepaType He HM>Ke 500 °C. EycfrepHbirt cnofi 
no3BonaeT ncitnKDMUTb onepai^HK) 
BOCCTaHOBJieHMfl cBepxnpOBOA^Li^nx CBOMCTB 
nocne nnacTMMecKOPi flec^opMai^nn 

nonycfca6puKaTa. 

nnacTMMecKaFi AeqbopMam/ia 
(BbiAaBnuBaHne, npoKaTKa, nnHDi^eHMe, 
BonoMeHne n t.a .) nonycj3a6pw<aTa Aon>KHa 
ocymecTBJiHTbCfl npu TeMnepaTypax HU>Ke 
TeivinepaTypbi nepexoAa cBepxnpoBOAflLMefi 
cpa3bi okchas b HecBepxnpoBOA«myK> 
Hanpwwep, coeAMHeHne YBa 2 Cu 3 O x npM 
KOMHaTHOM TeMnepaType npeACTaBnaeT co6otf 
opTOpoM6nqecKyfo apa3y, KOTopaa npi/i 
HarpeBaHnn , HaMUHa* c 350-400 °C, TepaeT 
Kucnopofl m nepexoflUT b TeTparoHaxibHyHD cf)a3y, 
He o6naAaK)m,yK) cBepxnpoBOAflLiJUMH 
CBO^CTBaMi/i. CneAOBaTenbHo, npi/i 

ncnonb30BaHMH b Ka^ecTBe MaTepnana 
cepAueBUHbi >Kwibi AaHHoro OKCHAa 
nnacTMMecKyK) AeapopMai^UK) Heo6xoAUMO 
ocymecTBriFiTb npw TeMnepaType 300-350 °C. 

yCTaHOBJieHHblM OpaKTOM flBn^eTCfl TO, MTO 

nnHeCiHbie pa3Mepbi MeTanriMMecKoPi odojiomkh 
nocne ruflpupoBaHUfl y BennMMBaK)TCH b 
cpeflHeM Ha 0,8-1,1%. flpn o6paTHOM npcmecce, 
T.e. yAaneHnn BoflopoAa H3 o6onoHKH 
(AernAP^poBaHne), HaSriHDAaeTCFi noriHoe 

BOCCTaHOBTieHUe MCXOAHblX pa3MepOB 

He3anonHeHHoPi oconoMKU. CepAeMHUK 
cBepxnpoBOAflLnetf a<nnbi nocne 
AernAP^poBaHUfi 0Ka3biBaeTCfl b coctohhuh 
BcecTopoHHero paBHOMepHoro oksthfi. 3to 
npen^TCTByeT MHTeHcuBHOMy o6pa30BaHHio m 

pa3BUTHK) MUKpOTpeiUMH B cepAGHHUKe M, 

CneAOBaTenbHo, cnoco6cTByeT noBbiLueHWK) 
MexannMecKnx cbowctb m TOKOHecymetf 
cnoco6HocTH Kunbi, cTa6nnn3aL^nn ycnoBufi ee 
3KcnnyaTat4MM npn TepMO[4HKnnpoBaHHn. 

BUAHO, MTO COBOKynHOCTb OTnUMHTenbHblX 

cymecTBeHHbix npM3HaKOB npeAnaraeMoro 
n3o6peTeHHFi ycTpaHfieT HeAocraTKM npoTOTuna. 
flePtCTBMTenbHo, no npeflJiaraeMOMy cnoco6y 
ycTpaHfleTCH TepMumecKafl o6pa6oTKa 
CBepxnpoBOA^^ePi opa3bi npn TeMnepaType 
700-1 000°C. 3tmm MCKnioMaeTCfl n3MeHenne 
CTexMOMeTpuHeCKoro cocTaBa 
cBepxnpOBOA^Li^ero MaTepuana u coxpaHeHne 
ero nepBOHaManbHbix cBepxnpoBOA^LUnx 
cBoPicTB, a TaioKe ycTpaHfleTca o6pa30Banne 

MWKpO- U MaKpOTpei^MH 3a CMeT M3MeHeHMfl 

TepMOHanpfl>KeHHoro coctohhi/ih 
o6pa6aTbieaeMoro waTepnana. 
flernApupoBaHne co3AaeT ocTaTOMHbie 
HanpFDtceHna oKaTna b cBepxnpoBOAHMKe, mto 
npeAOTBpaLU,aeT pas6yxanne MaTepuana npw 

TepMOL^MKnupOBaHHH JKMJIbl b ycnoBMflx 

3KcnnyaTai4HM. Bee nepeHMcneHHbie qbaiaopbi b 

COBOKynHOCTM nOBblLUaHDT TOKOHecy LU,yK) 

cnoco6HOCTb cBepxnpoBOA^^ePi okci/iahow 
>Knnbi, 4eM AOCTHraeTcn u,enb H3o6peTeHHH. 

n p n m e p. BepyT Tpyoy M3 TUTaHa MapKn 
BT1-0, npeAHa3HaMeHHyfo A^ifl ncnonb30BaH^fl b 
KaMecTBe o6onoMKM cBepxnpoBOAflmetf >Knnbi 
HapywHbiM fluaMeTpoM 56 mm h BHyTpeHHUM - 50 
mm, flnviHofi 180 mm. Tpy6y noABepraK)T 
ruAPupoBaHHK): oT>KnraHDT ee b BaKyyMe npn 
TeMnepaType 750-800°C b TeMenne 1 m, Ha 
ycTanoBKe o6"beMHoro BOAopOAHoro 
nernpoBaHMfl ocymecTBnfiK^T pacTBopeHue 
BOAopoAa b TUTaHe ao KOHi^eHTpai^nn 0,8-0,9 
Mac.% b TeMeHne 1,5 m, MeflneHHO oxna>KAaK)T 
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Tpy6y ao KOMHaTHotf TeMnepaTypw. Hocne 
ruApupoBaHUs pa3Mepbi Tpy6bi yBennHUBahOTcs 

Ha«1%. 

OcymecTBnflfOT c6op«y nonycpa6pnKaTa. fln^ 
cosflaHUfl 6yc£epHoro chofi Ha noBepxHocTb 
nonocTH Tpy6bi MeTOAOM oKyHaHUH b pacnnaB 
KMAKoro cTeicna HaHoc^T SiC (BeinecTBo, 
Han6onee 6nn3Koe k TUTaHy no K03c£>4)mj,i/ieHTy 
TepMUHecKoro pacLUMpeHMw). nocne 3Toro 
noMemaHDT bo BHyTpeHHfoio nonocTb Tpy6bi 
Ta6neTKH cneneHHoro KynpaTa BucMyTa 
Bi-Sr-Co-Pb-Cu-O, o6pa3yiOL^Me 
CBepxnpoBOA^^yio cepAUeBMHy. 

Ta6neT«M Aon>KHbi 6biTb noAnpeccoBaHbi 
T3K, 4To6bi ohm nnoTHo 3anonHJinM bckd 
BHyTpeHHfOfo nonocTb Tpy6bi. nepeAHUM m 
3aAHHM KOHu,bi Tpy6bi 3aKpbiBaioT 3arnyiUKaMM n 

npMBapHB3K)T UX no OKpy>KHOCTM Tpy6bi. 

nocne nepenncneHHbix onepau,nPi 
ocyLAecTBn^raT BbiflaBnuBaHMe nony4)a6pMKaTa 
M3 KOHTe^Hepa 58 mm c Bb!Tfl>KKotf 16 npn 
TeMnepaType 300-320°C. flanbLLie npon3BOA^T 
npoKaTKy-KOBKy nonyopa6pMKaTa n BononeHne b 
MeTbipexponnKOBOM BononnnbHOM nHCTpy MeHTe 
AO nonepeHHoro ceneHun AnaMeTpOM 2,4 mm. 

Bee onepai^nn o6pa6oTKn AaBnenneM 
BbinonHflHDT npn TeMnepaType 300-320 °C. npn 
3ToPi >Ke TeMnepaType CMaTbJBajoT npoBonoKy Ha 
6apa6aH. flernApupoBaHne o6onoHKH (oT>Knr b 
ycnoBUflx HenpepbiBHoPi BaKyyMHoCi otiohkh) 
npoBonoKM ocymecTBn^ioT npn TeMnepaType 
350°C c Bbiflep>KKoPi b TeneHne 5 h. nocne 
o6pa6oTKH AaBneHneM v\ AerMApupoBaHM^ 
nnoTHOcTb MaTepnana cBepxnpoBOA^L^evi (pashi 
cocTaBuna 6,17 t/cm 3 (OKono 95% ot 
TeopeTunecKofi nnoTHOcru), b cepAUeBUHe )Knnbi 
Tpeu^nHbi He Ha6nioAanocb. M3MepeHMH 
noKa3ann, mto Kuna o6naAaeT 

CBepXnpOBOAflLHHMH CBOMCTBaMH. 

no cpaBHeHHK) c npoTOTunoM 
npeAnaraeMbiPi cnoco6 ki3roTOBneHna 
o6ecneHHBaeT noBbiweHUe TOKOHecymeM 
cnoco6HOCTM cBepxnpoBOA^u^e^ >Knnbi na 
8-10%. 

ct>opMyna n3o6peTeHH^: 

CnOCOB l^3rOTOBJ1EHHH 
CBEPXnPOBOfl5^HEi?l >KHJlbl, npn KOTopoM 
co6npaK)T nonycpa6pMKaT, cocto^iumm ms 
o6onoMKn, BbinonHeHHofi H3 MeTanna, 
o6naAaK)mero acpopeKTOM BOflopoAHoro 
nnacTnopMi4npoBaHHfl, m cepAeHHUKa H3 
BbicoKOTeMnepaTypHoro cBepxnpoBOA^u^ero 
coeAHHeHna, m ocyLi^ecTBnyiHDT ero 
nnacTvmecKyK) p^ed^opMB^K), oTnuHaiOLL^n^cfl 
TeM, hto, c qenbHD noBbiaieHMR TOKOHecyu^ePi 
cnoco6HOCTn nyTeM npeAOTBpau^eHMFi 
aKTHBHoro B3anMOAePicTBHfl MaTepnanoB 
cepAeHHUKa v\ o6onoMKW, Tpeu4HHOo6pa30BaHM« 
b cepAe^HUKe ^ noBbiujeHna nnacTM hhoctm 
o6onoMKM, o6onoMKy noflBepraKDT 

ruflpupoBaHHio, npu c6opKe nony4)a6pnKaTa 
Me>KAY o6onoHKoCi u cepAenHMKOM apopMMpyioT 
6yapepHbi^ cnovi H3 MaTepwana, cna6o 
pearnpyK)Luero c MaTepnanaMU o6ohohkh h 
cepAeHHUKa, boaopoaom n KMcnopoAOM, a 
nnacTunecKyK) A©cpopMau,nK) nponsBOA^T npu 
TeMnepaType, o6ecneHHBaK)L^ePi coxpaHeHne 
cTexnoMeTpnw cBepxnpoBOA^mero coeAHHeHM5i 
m npo^BneHvie aqbapeicra BOAopoflHoro 
nnacTnapni4npoBaHHFJ, saTeM ocyLnecTBn^KDT 
AerHApupoBaHne o6onoHKM. 
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(57) PecfDepaT: 

M3o6peTeHne othochtch k o6nacTn 

TeXHMMeCKOpI CBepxnpOBOAHMOCTH, B MaCTHOCTH 

k TexHonornH nonyMeHHE KaK kopotkhx, TaK n 

AHUHHOMepHblX KOMn03HI4HOHHbiX LUMpOKHX fieHT 

Ha ocHOBe BbicxDKOTeMnepaTypHbix 

CBepxnpoBOfl^mux (BTCII) coeAUHeHHfi, 
npeAHa3HaMeHHbix Ana co3AaHHfl 

3/ieKTpOTeXHMMeCKMX n3Aenww. 

OTnuMHTeribHbfMn npM3HaKaMH npefljiaraeMoro 
TexHUMecKoro peweHUfl nBnnercn to, mto 
cjDopMnpyiOT nonyio MeTannnMecKyjo aMnyny 
Kpymoro nonepeMHoro ceMeHna, oca>KMBaK)T ee 
noA pasiwep ao oBanoo6pa3Horo nonepeMHoro 
C8M6HM51, 3anonHflioT nonyMeHHyio aiwnyny 
noponiKOM cBepxnpoBOA^mero coeAHHeHUfl nnn 
nony<£a6pnKaTa m pacweTa KOHeMHoro 
K03^)cf)Hi4neHTa 3anonHeHn?i MOHOKHJibHoro 
n3Aennfi 20-60%, Aec^opMMpyKyr nonyMeHHyKD 
aMnynbHo-nopoujKOByKD cucTeMy flo Tpeoyeivioro 
pa3Mepa co cTeneHbfo AecjsopMai^i/iw 3a npoxoA 
1-10%, nocne Hero npoBOflflT 
TepMOMexaHMMecKyK) o6pa6oTKy, BKnioMaioLAyio 
HecKoribKO CTaflnCi TepMoo6pa6oTKH npn 



TeMnepaType 810-860°C, b TeneHUe BpeMeHM, 
o6ecneMHBaKDU4ero qbopMUpOBaHne b 
KepaMUMecKoP^ cepflL^eBUHe c£a3bi Tpe6yeMoro 
cocTaBa n cTpyKTypw c npoMe>KVTOHHbiMM 
AeqbopMai4HfiMn Me>KAy humh co CTeneHbK) 
Aec^opMai^nn 3a npoxoA 1-12%. flecjDopMai^nio 
aMnynbHO-nopoujKOBo^ cHCTeMbi ao TpeoyeMoro 
pa3Mepa npoBOA^ t npoAonbHo-nonepeMHOfi 
npoKaTKOM co CTeneHbto AecfcopMaLjwn 3a npoxofl 
2-10% unn nonepeMHoft npoKaTKotf co creneHbK) 
c£opMaLj 1 nu sa npoxoA 2-10%, nnn npoAonbHOM 
npoKaTKOM co CTeneHbK) AecfcopMaLjUH 3a npoxoA 
2-10%, nni/i BonoMeHneM b pojiukobom BoriOKe 
co CTeneHbK Aec£>opMaL4nu 3a npoxoA 1-8%. 
npoMexcyTOMHbie Aec^opMai^nn npw 

TepMOMexaHUMecKoti o6pa6oTKe npoBOA^T co 
CTeneHbho AeqbopMai4Hn 3a npoxoA 1-12%. 
rionyMeHHbie MOHoxunbHbie nem-bi b 33 pa3a 
niupe y3KHX n Hecyr KpnTuMecKne tokm b 6, 7 
pa3 Bbinie, MeM y3Kne, npn ynpomeHUu cnocooa 
ux nonyMeHnfi. YBenimeHne wupuHbi neHT 
no3BonflT pacninpnTb o6nacTb mx npuMeHeHWfl. 
8 3.n.cj>nbt. 
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